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Objectives & Rationale
• Use microwave imaging technique, based on 
synthetic aperture radar methods, to detect:
delamination, and 
successive corrosion of reinforcing steel bars in 
concrete members.
• Microwave signals penetrate inside of 
dielectric materials.
• Sensitivity to material property variation.
• Ability to collect scanned data and create 
relatively high-resolution images of interior of 
objects.
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Why - & mm-Wave NDT&E
• Limitation associated with “standard”
techniques.
• These signals penetrate into dielectric 
materials, and composites.  
• Sensitive to dielectric property variation:
abrupt (boundaries)
 local (inclusions)
gradual (gradient in material change).
• Polarization, frequency, measurement 
parameter (near-field vs. far-field) & probe 
type diversity-degrees of freedom.
• Sensitive to conductor surface properties.
Why - & mm-Wave NDT&E
• Coherent properties – magnitude & phase.
• Large available bandwidth.
• Life-cycle inspection possibilities.
• Electromagnetic modeling (analytical, 
numerical and empirical).
• On-line and real-time inspection.
• Operation in industrial environments.
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Mortar Sample – Metal Thinning
12” x 12” x 5”
(305 mm x 305 mm x 127 mm)













Mortar Sample – Corrosion
Grinded Area Filled with Rust @ One as Reference
50 mm
75 mm
12” x 7.5” x 5”
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SAR 2D Image Slices




Depth of ~50 mm
Summary & Future Activities
• Potential for using microwave signals for 
imaging of delamination and rebar corrosion 
is high.
• Successive corrosion of concrete samples 
will indicate possibility of detecting level of 
damage.
• New samples with delamination will be 
prepared and tested.
• Optimal frequency range will be determined.
• Testing of the pedestrian bridge will continue.
• Will initiate array design for 1D imaging.
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